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Since 1979, projects have been supported to design and dcvclop a protolpc of anl
integrated computer system called the Integrated Information Support System IISS). The lata
Automation Processor (DAPro) project was created to continue the development, testing, and
demonstration of IISS. The objective of the DAPro project is to establish and operate a T Bst Bed,
to validate the concept of integrated applications supported by IISS, and to maintain and enhance
IISS.

DAPro is a continuation of technical results from Project 62102 and its predecessor Project
6201. The initial objective of Project 6201, ICAM Integrated Center (ICENT) Manufacturing
Control Material Management (MCMM) System, was to establish the Requirements Definition and
Detail Design of an ICENT-level MCMM System. As work proceeded, it became apparent that
accomplishing this objective required an integrating mechanism that allowed the integration of
higher-level planning systems, with lower-level shop floor control systems.

Work under ICAM Project 3101, Computer-Based Information System (CBIS),
established a number of principles as guides in formulating solutions for the near term that are
extendible for the long term. The solution to the ICENT integration issue appeared to be generic to
the entire spectrum of system and data integration. It was apparent that undertaking IISS would
ultimately yield not only the solution to integrating high-level and shop floor systems but to the
entire spectrum of integrating existing enterprise systems and future systems.

Project 6201 and 6202 objectives were to establish and operate a I et Bed to validate the
concept of integrated applications supported by establishing an IISS. In addition, the projects
established a standards guideline document called the "Interim Standards and Procedures- to guide
the design of the IISS and to provide guidance to other ICAM projects. A set of requirements and
a migration strategy were established as the basis for enhancement direction to the IISS.

The DAPro objective, under the prime contractor Control Data Corporation, is to establish.
operate, and enhance a Test Bed containing services provided under Project 6201 and 6202. This
project will provide technical and educational support for IISS users representing several
manufacturing technology centers and disciplines, including integration technology, sheet metal,
machinery, composites, electronics and assembly. Each center could be supported by the Test
Bed, which includes system development, tests, production emulation, and technology transfer
environments.

I. I 1 Today's Non-Integrated Environment

*Today, factories are characterized by a multiplicity of discrete information systems that
have been designed to serve individual users or activities within an organization. Since many of
these activities receive information from and generate information for many other activities, an
extremely complex non-integrated information system has been developed. Additionally, today's
environment is characterized by a number of different computers that do not easily communicate,
have different keyboard access methods, and require expertise in order to use them. These
conditions lead to a reluctance to implement other types of software and equipment.

1-I
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While capital -spending for computer equipment and software is soaring. and informnati on
costs are mounting rapidly, the cLurrCnt environment results in the poor treatmnent of data and a
waste of information, which is a valuable corporate resource. Thi-, situation hetcoiniv more
complex and difficult to ck)ntain as more discrete systems are Installed

The Air For•ec's Manitacturing Tl'echnologgy Directorate at WrightlPatterson Air [oice 1i,,se
(WRDC/MTI) recognized the advantages and requirements for integrated computer ,ysteni- "t1-
Air Force realized that an integrated computer system would reduce the cost of these manufaturing
processes. Therefore, the Air Force has been supporting the design and development of a
prototype of an integrated computer system, the I ISS, since 1979. "he DAPro project was created
to continue this effort of the development, testing, and demonstration of IISS.

1. 1.2 What is the Integrated lnfornnation Support System?

IISS is a softwaru system that provides the user with a single view of data, even though
that data might reside on one or more databases on one or more computers. The system under
IISS appears as a single cornipmmr system with one central repository of data. Users and
applications access this data without regard to its location, the tyvpt of ttrminal aailablc, or ,mie
format of the stored data. Under I1SS, the user does not have to he familiar %ith a specific'
database management system or a specific vendor's hardware and software to access data. IISS
provides the tools to allow the business enterprise to define and control data, enforce data integrlty.
and provide data shareability, data quality, data timeliness, and ease COf use.

IISS is an evolutionary approach to the design of an information system. This approaich
allows new computers and software systems to be added or implemented within the organization as
required.

IISS uses the three-schema ANSI/SPARC concept developed for integrated environments.

Using this concept, data is available to users regardless of the system environment.

1.1.3 Test Bed

To develop the IISS software, prove the concepts, and demonstrate the system's use, a
combination of hardware, software, and communications have been established. This combination
is called the IISS Test Bed.

The Test Bed hardware currently consists of two interconnected VAX computers. These
VAXes are used as the main computers for user interface and central database access. The
computers are interconnected using DECNET. Communications include leased lines, dial-up lines.
multiplexors, and modems. The Test Bed allows access for system development, technology
transfer, and implementation of advanced technology centers, which expect to use this environment
to validate production prototypes.

1.2 Goals of DAPro and IIS5

It is estimated that in large U.S. corporations most of the existing computer applications
will be redesigned over the next 10 to 20 years. It is further expected that, because of the rapidly
changing computer technology, the construction techniques and operation modes of new
applications will bear little resemblance to those of existing systems.

Because of the complexity of these new systems, integrating them becomes even more
important. However, data integration must be accomplished using new application techniques and
designed for interaction in conjunction with existing applications. The I1SS software architctiure

1-2
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allows for ai integrated alpplication process that can access data existing on one or mlore databases
and COm)lputers.

IISS development and the DAPro project are required to meei several goals:

I. Provide a testing facility for separate Computer Integrated Manual'cturing (CIM) software
products.

2. Demonstate initial integration of CIM products

* Data integration via the CDM and IDEF modeling methodology.

* Techniques for more extensive integration ol program functions.

3. Provide a site for demonstration and evawuatic,,i of CIM products

• Applications.

"* Metholologies.

"* Infonrmation support system.

4. Reduce risk to subsequent users of CIM prodiucts by providing an environment to test the

concepts of IISS.

5. Provide standards, guidelines, and procedures

* For development of CIM products.

0 For evaluation/adoption by industry.

6. Demonstrate strategies evolving from current application processing and development
methods and techniques that will subsequently reduce cost and increase system flexibility.

1.3 Surnmary of Benefits of IISS

DAFPro is a support service that assists others in achieving the benefits of an integrated
environment using IISS technologies and concepts. Other projects using tile concepts can
implement CIM systems flaster and with less risk by providing a test environment to prove
applications concepts in an integrated environment.

The design of IISS provides the following capabilities:

"* Portability between computer systems.

"* A eornmort data management system that provides one common meth(o for defining
and accessing data from the system regardless of location.

"* A common data definition language to define data within the system.

"* A common data manipulation language to allow standard access to data without regard
to location, access system, or format.

"* A common user interface to allow one central type ol" access to the system from multiple
terminal types.

"* Computers to communicate throughout the I1SS environment. Data access is not
homtided by haIrdcvware or Softiware systems.

1 3
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EXECUTIVE (OVERVIEW

A prototype operation of IISS was demonstrated in March 19X3. and the first official
release, Release 1.0, occurred in September 1983. In the second quarter of I988, Release 23 was
issued. Release 3.0 was released in the third quarter of 1990.

The IISS software architecture is designed to support the intercotmncctlon of heterogeneous
computer systems through a local area network (LAN) complemented by Wide Area Synchronous
and Asynchronous Communication (WASAC) lines.

The software architecture provides:

* Layered architecture for maximum flexibility

• Distributed application data on heterogeneous data bases

* Process-to-process communications through preplanned transactions- Distributed at the
application layer - Distributed access at the system layer

* Integration and coordination through a Common Data Model (CDM) and an integrated
Network Transaction Manager (NTM).

The software architecture reflects the issues of portability and flexibility. Consequently, the
software architecture is layered and modular. The software architecture reflects the intent to
minimize the amount of software changes which must be made to application programs to allow
their integration into IISS.

2.1 Present Environment

Today's factories are characterized by a multiplicity of discrete information systems which
have been designed to serve individual users or individual activities within an organization. In
today's environment, each user receives information, manipulates it, generates his own
information and passes it to another activity. The second activity takes this information, combines
it with other information and passes it along. Since many of these individual activities receive
information from and gener,-t e information for many other activities, an extremely complex
information system has been developed. This complexity is compounded by the fact that
information is inaccurate, untimely and unshared.

Additionally, today's environment is characterized by a number of different computers
which do not easily communicate, which have different keyboard access and which create careers
for experts on specific computers. This expertise leads to a reluctance to tackle other types of
equipment.

2.1
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Figure 2- 1. Complexity of Current Information Interchange

While capital spending for computer equipment and software is soaring and information
costs are mounting rapidly, the current environment is resulting in the poor treatment of data and
waste of information, a valuable corporate resource. This situation is worsening as more systems
are put into place.
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2.2 Integrated Infonnration SupLort SystcUI15 tJLI

The IISS is an evolutionary approach to the design of an Intomil-Atim Ny'tcti N hi, h 11.1"
near and long term impact and which will function in the current Cn, fronicit The IISS •tchics
control of and access to information to allow data shareability, data quahnt . data timeliness and
ease of use. The IISS answers important information questions, related to Ilocation of data,
passing of data, recognition of data and control of data.

2.2.1 Communicat'

The design of IISS makes it possible to cotmmunicate among c.ih)ters throughout thc
business from engineering to the shop floor. This allows acces to ii•ifolrmation, sharcafbiiy (o
information and timeliness of information.

2.2.2 Manawement and Control

The design of IISS manages the passage ot information throughout the IISS systcmI bN
routing the user's request to the appropriate host computers assure., optrabilto, (t the 11fSS sytcin
by performing necessary coordination, communication and housekeeping funitilons

2.2.3 Multi-Comrpiter Environment

The design of TISS makes all computers look like a single computer. Access to severkal
vendors computers is transparent to the user, who is not required to be in expert on a computer in
order to use it.

2.2.4 Data Shareability

The design of IISS makes all the information on the different sytenms look like it's in one
place, in one format. This approach makes it possible to share Information among users and has a
substantial impact on the quality of data.

2,2.5 Ease, of Use

The design of IISS makes each user's terminal able to access tic apparent single computcr
and apparent single information repository. This makes it possible to easily use the information.

2-3
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Figure 2-2. Information Base Technology
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INFORMATION • WHERE IS IT?
PROBLEMS P E HOW CAN IT BE

PASSED?

* SHAREABILITY

* T HOW WILL USER
STIMELINESS .. RECOGNIZE IT?

• QUALITY * HOW CAN IT BE
CONTROLLED?

- EASE OF USE CONTROLLED?

- COMMUNICATION INFORMATION
AMONG QUESTIONS
COMPUTERS

Figure 2-3. Information Problems and Questions

2.3 Major Subsystems of the IISS

The Integrated Information Support System is made up of four subsystems which together
provide answers to the information questions:

"* Where is it?

"• How can it be passed?

"• How will the user recognize it?

• How can it be controlled?

These four subsystems are:
"• Common Data Model (CDM)
• User Interface (UI)

"• Network Transaction Manager (NTM)

* Communication (COMM)

2-5
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Figure 2-5. System Modules Evolutionary Approach
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The system-level interfaces between the principal IISS softw,,are %ubsystems is described
briefly in the following paragraphs. The major software components in the JISS environment are:

I. Integrated Application Programs

2. Non-Integrated Application Programs

3. Common Data Model

4. Distributed Database System Processes

5. Local Database Management

6. Network Transaction Manager

7. User Interface

8. Communication Subsystem

9. IISS Monitor

The following diagram shows the interfaces between the components. There are several
layers or levels of interfaces and there are protocols between the components.

The services which are provided by a software component are typically a subset of the
functions of the component. For example, the NTM is called to send messages between
application processes. This is a service. The NTM must also validate the message header
information and route messages to their destinations, but these are not considered services in this
context.

Integrated application programs provide "external" services to IISS users and may
cooperate with other IISS programs. Application programs are not considered to serve in any
subordinate role with respect to othei IISS software. Hence, no "internal" services are associated
with application programs.

The structure of a typical application program as consists of COBOL source code (this
could also be C or FORTRAN source code) and several layers of service routines which are
provided from IISS libraries. The first-level interfaces connect the application program with the
User Interface, Distributed Database Processes (through precompiled Neutral Data Manipulation
Language statements), and Network Transaction Manager. The lower-level interfaces connect with
Interprocess Communications and the host operating system.

Non-integrated application programs neither provide nor use IISS related services.

The Common Data Model has two principal roles in the IISS environment. One is
maintaining an accurate picture of the data stored throughout the IISS computer network. The
other is making this information available to IISS system and user processes. Maintenance of the
CDM database is the responsibility of the CDM database administrator and is not considered a
service. Providing data to IISS processes, however, is a service. The mechanism for calling upon
CDM services is through NDML statements. Translation of NDML statements is a CDM function,
but it is not considered a service.

2-7
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The processes to perform a query for distributed data for an application requirc the

following services:

1. Distributed Request Supervisor

2. Local Request Processors

3. Data Aggregators

4. Conceptual to External Schema Transfonner
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All of these processes (except the application process initiating the request) are "owned" bý
the CDM and only provide services for query processing. Distributed queries are the most complex
scenarios of communicating processes considered for the IISS environment, and they have
"driven" the requirements for the NTM.

Each local DBMS represents a unique interface the local database request processes.

Application processes, Distributed Database Processes, the User Interface, and other IISS
programs call upon the NTM for the following major categories of services:

I. Process Logon and Logoff

2. Initiating and Terminating Processes

3. Sending and Receiving Messages

4. Obtaining Status of Messages and Processes

The mechanism for invoking these services is through a library of service routines which is
linked into each calling program. This technique allows the NTM to view AP's, database
processes, and the UI as simply "processes". It also allows the NTM to effectively hide the details
of NTM message headers, packet size, and the IPC interface from the NTM users.

The User Interface provides a number of services to IISS users such as simple menu-
driven control of programs and a convenient "help" function. The interface described here focuses
on the services provided by the UI to other IISS software components - principally application
programs. The UI provides the following services to control the display of forms and data, and
retrieve user input:

I. Select forms to be displayed from a collection of forms

2. Insert data into fields before they are displayed

3. Display part or all of a form on the user's screen

4. Allow field values to be updated on the screen

5. Erase part or all of a display

6. Accept data from the user's keyboard.

The principal role of the Communications subsystem is to provide host-to-host message
transfer. The IISS software architecture has allocated two COMM processes (one at either end) for
each pair of communicating machines. Messages sent via a given COMM process go to only a
single destination. The only routing and distribution function performed by COMM processes is in
handling high- and low-priority messages which are sent and received in different IPC channels
but are transmitted between machines over a common communications channel.

The system monitor provides performance monitoring and nonrecoverable failure handling.

The objectives of the Interprocess Communication Primitives (IPC) are to provide a
machine-independent, COBOL interface for communication between cooperating concurrent
processes. In the IISS environment, application programs are provided higher-level message-
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passing services by the NTM. IPC services are used, directly, only by IISS "system" software
such as the NTM and COMM.

The function of the Virtual Terminal Interface (VTI) is to insulate application programs and
other IISS software from the special characteristics of individual display terminals. Each brand of
computer terminal uses a different set of control characters and different control sequences to clear
the screen, position the cursor, highlight text, scroll displayed information,etc. The service
provided by the VTI is the conversion of standard control characters and control sequences as
needed to support the terminals connected to IISS computers.

2.3.1 Common Data Model

The Common Data Model (CDM) is responsible for making the information on different
databases, which may be on different computers, look like a single data repository in order to
address data shareability and data quality. The Common Data Model refers to a single logical
Enterprise Database. The logical Enterprise Database, which appears to be a single database to the
user, is an integrated view of the enterprise developed without physically combining data. This is
accomplished utilizing a three-schema architecture made up of an internal schema, a conceptual
schema and an external schema. Each individual database in the IISS system is described by an
internal schema. The contents of the internal schemas of all of the databases are logically reflected
in the enterprise's conceptual schema. This represents the description of all of the data that any
program with the correct access privileges can obtain. This data is also knowii as common data.

The external schemas give individual programs a view of a portion of the common data.
Mappings are also described so that data in an external schema format may be transferred to
conceptual format and then to internal format. Included in this are changes such as name change,
metric to English conversion, number of decimal places, unit conversion or number of characters
in a name.

The CDM consists of four components:

1. Neutral Data Definition Language Processor

2. Neutral Data Manipulation Language Precompiler

3. Distributed Database Manager

4. Utilities

The NDML Precompiler and the Distributed Database Manager are referred to as the
Common Data Model Processor (CDMP).
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Figure 2-7. Three-Schema Architecture

The precompiler transforms schema formats and decomposes a request for IISS data into
requests for data found in specific data bases. The precompiler utilizes the locations and format of
all data in the system described in the CDM. For each user's application, using a neutral language,
the precompiler generates a modified users application program as well as Request Processor
programs to allow retrieval and/or update of actual data from each appropriate existing database.
The precompiler generates another program to do the translation from conceptual form to external
form. All of these programs are generated only once for each users application. This is
accomplished automatically.

During program execution the Distributed Request Supervisor (DRS) interprets the input
message from the modified users application and passes requests to the Request Processors which
access the appropriate databases. The Request Processors convert the values to conceptual form,
output them to their sub results and report the volume of data extracted to the DRS. Based on
minimizing communication, the DRS initiates data transfer to move each sub result to the
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way, the rest of the system can be terminal independent. Data is passed normally from the VTI to
the Forms Processor where all of the forms logic is contained.

The Forms Processor addresses the Form Processor Application Interface which interfaces
to the Application. The forms are described using the Form Editor and stored in the screen format
database. The application program then can interface with high level commands without concern
for the actual format of the screens. The programmer is only concerned about the name of the form
and the name of the data on the forms. The User Interface Management System provides the
interface to the NTM, which is the subsystem for messages and requests to initiate applications.
The UIMS also allows messages to be routed directly where this is needed. The direct routing, or
pass through mode, is used in some existing applications that already have screen formatting
capability, and are written expecting to be addressing real terminals. In this case, a VTI is added to
the application to do the appropriate conversion between real and neutral form.

USR ' • APPLICATION E
VNEUTRAL PROGRAM7DATABASE DATA -****

MANIPULATION APPLICATION
LANGUAGE INTERFACE •

NTERI LER
TRANSACTION,,

MANAGER r i D-MCE

i i ,•DRIVER

USER INTERFACE

2 H

VIRTUAL
TERMINAL ,

Figure 2-9. User Interface
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2.3.3 Network Transaction Manager

The subsystem which controls or manages all IISS activities is called the Network
Transaction Manager (NTM). All information which travels around the IISS system between
different components is in the form of messages. The NTM manages all messages by receiving
and interpreting messages, authorizing messages to be sent and addressing, logging, routing and
sending messages. The NTM manages all computer programs by requesting the appropriate
computer operating system to st srt and stop a program, by delivering and picks a program and by
monitoring program status. Finally, it maintains system capability by starting up and shutting
down the system and by monitoring and recording system status.

PICKUP MOUNITOR

START-UP

DELIVRER-CEVE

STOPRTNT

PMANAGER NTRRECET

PROGRAM

Figure 2-10. Network Transaction Manager

2.3.4 Communication

The subsystem which allows communications between computers and addresses the
problems of data timeliness ind passing of data, is called Communications (COMM). COMM
contains both hardware and softwdi,.. The hardware consists of an area network which connects
several computers. There is a copy of the COMM software for each link on each computer. Each
copy is responsible for communications with one of the other computers. The majority of the
software is the same on all computers. A small amount of software called the Interhost
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Communication Primitives (11C) are responsible fir interfacing to cach computcer. Thee arc
machine dependent and must change for each different computer inmplementation.

Generic COMM
Protocol

Communication 
Poc

(COMM)

Interprocess
Communication
Primitives (IPC)

Figure 2- 11. Communication M•xtulek
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The following infolrmation provides infonnation on documents that relate to I1SS1

3. 1 Previous Interim Reports

This is the Final Technical Report provided by the DAPro project. This report deals , iIh
the completion of the CDM enhancements that incorporate IDEFlX, I1./!MT-NI`'I. three-
dimensional graphics, and the relocation of the Test Bed. The next section gives a detailed list ot
the documentation accompanying specified DAPro software products.

3.2 Test Bed Life Cycle Documents

The following set of prefixes defines the types of manuals that are listed in this section.

CMA Configuration Management Administration
CMU Configuration Management User
DS Development Specification
ElF Enterprise Integration Framework
FTR Final Technical Report
IRD Information Resource Dictionary Standard
ITR Interim Technical Report
OM Operator Manual
PRM Programmer's Reference Manual
PS Product Specification
QAP Quality Assurance Plan
SAB Software Availability Bulletin
SCD System Control Document
SDS System Design Specificition
SRB System Release Bulletin
SRD System Requirements Document
STP System Test Plan
STR System Test Report
SUM System User's Manual
TCD Technical Control Document
UM User's Manual
UTP Unit Test Plan

The list on the following pages shows the documents provided as part of the DAPro
project. These are the documents that are updated and included with the IISS 3.0 release software
package. Also shown in this section is a graphical representation of the do0c'uments and how they
are organized. This section lists the volume number, what figure the document is represented in.
thc configuration item number, and title of the document.
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Volume Part Figure Configuration
Number Num. Number Item Number Title

I I Figure 3-1 FT'TR62030000 i Project Overview: lxecutivc Sumllary
Ii I Figure 3-1 FTR620300002 Project Overview: Technical Stjmoumury
III 1 Figure 3-1 QAP620320000 Quality Assurance Plan
111 2 Figure 3-1 SUM620320000 System Administrator's Guide
III 3 Figure 3-I TCD620321000 Technical Control l)ocument
111 4 Figure 3-1 SCD620322000 Schedule Control Document
III 5 Figure 3-1 SUM620323000 System User's Mantual
III 6 Figure 3-1 CMU620324000 SCM User's Manual
IlI 7 Figure 3-1 CMA620324000 SCM Administrator's Manual
III 8 Figure 3-1 DS 620324000 SCM Development Specification
1II 9 Figure 3-1 UM 620324000 Software Development Guidelines
111 10 Figure 3-1 SUM620324000' System Software Document
III 11 Figure 3-1 OM 620324001 VAX Install Guide for Executable Code
Ill 12 Figure 3-1 OM 620324002 IBM Installation Guide
II! 13 Figure 3-1 UM 620325000 DM User's Manual
III 14 Figure 3-1 SUM620325000 FAD Administrator's Manual
III 15 Figure 3-1 SRB620326000 Software Release Bulletin
III 16 Figure 3-1 SAB620326000 Software Availability Bulletin
I11 17 Figure 3-1 OM 620324003 VAX Installation Guide for Source Code
IV 1 Figure 3-1 SRD620340000 System Requirements Document
IV 2 Figure 3-F SDS620340000 System Design Specification
IV 3 Figure 3-1 STPt620340000 System Test Plan
IV 4 Figure 3-1 STP620340001 System Integration Test
IV 5 Figure 3-1 STR620340000 System Test Report
IV 6 Figure 3-1 EIF620350001 EIF Technical Report
IV 7 Figure 3-1 EIF620350002 EIF Technical Report
V 1 Figure 3-2 tiM 620341001 CDM Administrator's Manual
V 2 Figure 3-2 UTP620341000 CDMP Test Case Report
V 3 Figure 3-2 TBM620341000 CDMP: IDEFI Model of the CDM -- CDM

Development Specification
V 4 Figure 3-2 UM 620341002 Information Modeling Manual - IDEFIX
V 5 Figure 3-2 DS 620341100 NDDL Processor Development

Specification
V 6 Figure 3-2 PS 620341.100 NDDL Processor Product Specification
V 7 Figure 3-2 UM 620341100 NDDL User's Guide
V 8 Figure 3-3 PRM620341200 NDML Programmer's Reference Manual
V 9 Figure 3-3 DS 620341200 NDML Precompiler Development

Specification -- CDMP Development
Specification

V 10 Figure 3-3 PS 620341.200 NDML Precompiler Control Module
Product Specification

V 11 Figure 3-3 PS 620341211 NDML Precompiler Parse Application
Program

V 12 Figure 3-3 PS 620341212 NDML Precompiler Parse Proccess
Division Product Specification

V 13 Figure 3-3 P,:; 62034 i /13 NDMI. Precompiler Parse NI)MI. iPrxluct
Specification
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V 14 Figure 3-3 tpS 2 N6ML 2Prec0nti lt Ii t1nNsDr NI)A11
V 15 Figure 3-3 PS 6203 4 i 2 * NDMI. Precounnpci l)croinposriim

Concept
V 16 Figure 3-3 PS 620341251 NDMLf Precompiier Select Internal Sctcr.t
V 17 Figure 3-3 PS 6203412 "2 NDMI. Precompilcr Trans hlncrnai Schcrna
V 18 Figure 3-3 PS 620341253 NDM[. Prccompilcr Generate Cmocepmald

Schema
V 19 Figure 3-3 PS 620341254 NDML Precomp Generate Oracle Rc'quc't
V 20 Figure 3-3 PS 62034125 5 NDMI. lPrecompilcr Gencratc C(Ol)ASYI.
V 21 Figure 3-3 PS 620341256 NDML Precompiler Generate Total Requert
v 22 Figure 3-3 Ps 62034 12 58 NDML Precompiler Build (';ls/Mcs.age•
V 23 Figure 3-3 PS 62034 1 2 ,, 9 NDML Precompilcr Build Source C(olc
V 24 Figure 3-3 PS 6203412 60 NDML Precompdlcr Generate Support
V 25 Figure 3-3 PS 62034' :'i, NDML Precompilcr Generate Requciut
V 26 Figure 3-4 0S 620 34 1 .-:s Distributed Request Super, isor

Development Speciltcation
V 27 Figure 3-4 PS 62034 1 3 1u Distributed Request Supervisor Prto.uti

Specification
V 28 Figure 3-4 DS 620341320 Data Aggregators Ik-velopment

Specification
V 29 Figure 3-4 PS 620341320 Data Aggregators Product Specification
V 30 Figure 3-4 DS 620341330 File Utilities Development Specification
V 31 Figure 3-4 PS 620341330 File Utilities Product Specification
V 32 Figure 3-5 UM 620341400 CDM Subsystem Database Build

Instructions User's Manual
V 33 Figure 3-5 UM 620341401 Define/Construct the Neutral Data

Definition for the Common D)ata Model
(CDM) Subsystem User's Manual

V 34 Figure 3-5 UM 620341403 CDM Reports and Application User's
Manual

V 35 Figure 3-5 DS 620341410 DDL to NDI)L T'ainslator Development
Specification

V 36 Figure 3-5 UTP6203414 10 DDL to NDDL Translator Test Plan
V 37 Figure 3-5 UM 620341410 DDL to NDDL Translator User's Manual
V 38 Figure 3-5 UM 620341411 DDL to NI)DL Translator Build

Instructions User's Manual
V 39 Figure 3-5 DS 6203411420 CDM Impact Analysis Development

Specification
V 40 Figure 3-5 UTP62034 14 2o CDM Impact Analysis Unit Test Plan
V 41 Figure 3-5 UM 620341420 CDM Impact Analysis User's Manual
V 42 Figure 3-5 UM 620341421 Impact Analysis Build Instructions User's

Manual
V 43 Figure 3-5 DS 620341 430 CDM Compare Utility Development

Specification
V 44 Figure 3-5 UTP620341430 CDM Compare Utility Unit Test Plan
V 45 Figure 3-5 UM 620341430 CDM Compare Utility User's Manual
V 46 Figure 3-5 UM 620341431 CDM Compare Utility Build Instructions

User's Manual
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Number Num. Number hem Number Title

V 47 Figure 3-5 UM 620341440 SQL User's Manual
V 48 Figure 3-5 PRM620341440 SQL Reference Manual
V 49 Figure 3-5 IRD620341500 CDM IRDS Feature Ilvaluauion Repxon
VI I Figure 3-6 DS 620342000 NTM Development Specification
VI 2 Figure 3-6 PRM620342000 NTM Programmer's Guide
VI 3 Figure 3-6 OM 620342000 NTM Operator's Manual
VI 4 Figure 3-6 SUM620342000 NTM Svstem Programmer's Manual
VI 5 Figure 3-6 PS 620342100 NTM Monitor Product Specification
Vl 6 Figure 3-6 PS 620342200 NTM MPU Product Specification
VI 7 Figure 3-6 PS 620342300 NTM Services Product Specification
VII I Figure 3-7 DS 620343000 COMM Development Specification
VII 2 Figure 3-7 PS 620.343100 Generic CO(MM Protocol Product

Specification
VII 3 Figure 3-7 PS 620343200 VAX IPC Prxduct Specification
VII 4 Figure 3-7 DS 620 343 300 IBM 1tW an•o IPC Development

Specification
ViI 5 Figure 3-7 PS 620343400 File I/O Primitives Product Specifica1i101
VII 6 Figure 3-7 UTP620343400 File I/O Primitives Unit Test Plan
VIII I Figure 3-8 Gm 620344000 Terminal Operator's Guide
VIII 2 Figure 3-9 DS 620344100 User Interface Services Devel Spec -- L'cr

Interface Management System Development
Specification

VIII 3 Figure 3-9 PS 620344100 User Interface Services Product
Specification

VIII 4 Figure 3-9 UTP1620344100 User Interface Services Unit Test Plan
VIII 5 Figure 3-9 DS 620344200 Form Processor Development Specifi,.xation
VIII 6 Figure 3-9 UM 620344200 Form Processor User's Manual
VIII 7 Figure 3-9 UTP620344200 Form Processor Unit Test Plan
VIII 8 Figure 3-9 PS 620344200 Form Processor Product Specificatio0
VIII 9 Figure 3-10 UTP620344403 Graph Definition Language
VIII 10 Figure 3-10 UTP620344220 Graph Support System
VIII 11 Figure 3-9 DS 620344300 Virtual Terminal Development Specificati1n
VIII 12 Figure 3-9 PS 620344300 Virtual Terminal Product Specification
VIII 13 Figure 3-9 U3M 620344300 Virtual Terminal User's Manual
VIII 14 Figure 3-9 UTP620344300 Virtual Terminal Unit Test Plan
VIII 15 Figure 3-10 UM 620344400 Forms Editor User's Manual
VIII 16 Figure 3-10 DS 620344401 Forms Language Compiler Development

Specification
VIII 17 Figure 3-10 PS 620344401 Forms Language Compiler Product

Specification
Vill 18 Figure 3-10 UTP620344401 Forms Language Compiler Unit Test Plan
VIII 19 Figure 3-10 DS 620344402 Forms Driven Editor Development

SpecificationVIII 20 Figure 3-10 PS 620344402 Forms Driven Editor Product Specification
VIII 21 Figure 3-10 UTP620344402 Forms Driven Forms Editor Unit Test Plan
VIII 22 Figure 3-10 DS 620344403 Graph Language Development Specification
VIII 23 Figure 3-10 DS 620344501 Rapid Application Generator and Report

Writer Development Specification
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VIII 24 Figure 3-10 PS 620344501 Report Writer Produtct Specific:itini
VIII 25 Figure 3-10 UM 620344501 Application Generator User's Manuiial
VIII 26 Figure 3-10 UTP620344501 Report Writer Unit Test Plan
VIII 27 Figure 3-10 PS 620344502 Rapid Application Generator Product

Specification
VIII 28 Figure 3-10 UTP620344502 Rapid Application Generator Unit Tl'est Plan
VIII 29 Figure 3-10 DS 620344600 Text Editor I)evelopment Specification
VIII 30 Figure 3-10 PS 620344600 Text Editor Prod Specification
VIII 31 Figure 3-10 UM 620344600 Text Editor User's Manual
VIII 32 Figure 3-10 UTP620344600 Text Editor Unit Test Plan
VIII 33 Figure 3-8 DS 620344700 Application Interiface Development

Specification
Vill 34 Figure 3-8 PS 620344700 Application Interface Product Specification
VIII 35 Figure 3-8 UTP620344700 Application Interface Unit Test Plan
VIII 36 Figure 3-8 UTP620344800 Layout Optimization System Unit Test Pl.hn
VIII 37 Figure 3-8 DS 620344800 Layout Optimization System Development

Specification
VIII 38 Figure 3-11 DS 620344900 Electronic Documentation System

Development Specification
VIII 39 Figure 3-1f UM 620344900 Electronic Documentation System User's

Manual
VIII 40 Figure 3-11 UTP 620344901 SGML Tagger Unit Test Plan
VIII 41 Figure 3-11 UTP620344 902 EDS Parser Unit Test Plan
VIII 42 Figure 3-11 UTP620344903 EDS Document Type Definition Unit Test

Plan
VIII 43 Figure 3-11 UTP620344 904 EDS Layout Editor Unit Test Plan
VIII 44 Figure 3-11 UTP620344 905 EDS Document Formatter Unit Test Plan
VIII 45 Figure 3-11 UTP620344 906 EDS MacPaint to Postscript Unit Test Plan
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Figure 3-2. Documentation Tree-Common Data Model
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Figure 3-3. Documentation Tree-NDML Precosipler
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Figure 3-4. Documentation Tree-NDML Request Processor
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Figure 3-5. Documentation Tree-Utilities
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Figure 3-6. Documentation Tree-Network Transaction Manager
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Figure 3-7. Documentation Tree-Communication
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2.4 User
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Figure 3-8. Documentation Tree-User Interface
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Figure 3-9. Documentation Tree-Ul Management System
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3.2 Ordering Documents Fro•n NTIS

Additional DAPro documents can be purchased from thc National I cchilncal Iliirmation Service (N'11S)

To obtain price and ordering intfonnation you can telephotc N'IS diretly ait 1-800-336-•7_•. Make sure that you

provide NTIS with the report number, volumc and part number, plus (he N'I IS acccoiim number when calling.

REPORT NUMBER: WRDC-TR-90-84107 (for all volumes and parts

NTIS
Volum_ Part Accession # Title

I I Project O )vcrview: ILxccutivc Sumnmavry
II 1 A252445 Project Overview: lcchnical Summuar'

Ili 1 A250105 Quality Assurancc Plan
IIl 2 A250106 System Administraor's Guide
III 3 A250107 Technical Control Document
1i1 4 A250108 Schedule Control Document
Il1 5 A25010') System User's Manual
111 6 A250110 SCM I.,ser', Manual
III 7 A250111 SCM Administrator's Manuad
III 8 A250112 SCM D)evelopment Sp'cilication
1II 9 A250113 Soltware L)evelopmem (Ouidelltnes
1II 10 A250114 System Software )•ocument
III 11 A2501 15 VAX Install Guide for Executable ('ode
HI 12 A250116 IBM Insta.lation (iuide
1II 13 A250117 I)M U(ser's Manual
III 14 A250118 [Al) Administrator's Manuad
III 15 A250119 Software Releae Bulletin
III 16 A250120 Software Availability Bulletin
Ill 17 A250121 VAX Installation (Guidc for Source ('ode
IV I A250122 System Requirement.s D)ocument
IV 2 A250123 System I)esign Specification
IV 3 A250124 System Test Plan
IV 4 A250125 System Integration Test
IV 5 A250126 System Tcst Report
IV 6 A252446 E'lF"lechnical Repm i
IV 7 A252525 i-I 'le'chnical Report for Electronics
V I A250448 CDM Administrator's Manual
V 2 A252447 CI)MP Test Case Report
V 3 A252448 C()MP: lI-EI1 Model of the ('I)M -- CDM I)evelopment

Specilication
V 4 A252449 Informnaion Modeling Manual - ll)EFIX
V 5 A252450 NI)I)I. Processor levelopment Specification
V 6, Section 1 A252451 NI).)I, Processor Product Specification
V 6, Section 2 A252528 NI)i)l. lrocsco.)r Product Spccificauon
V 6, Section 3 A251997 Nl)l)I. Processor Product Specification
V 6, Section 4 A25i9)8 NI))I. Proces,,or Product Specificauon
V 6, Section 5 A251999 NlDI). lroccssor Product Specification
V 6, Section 6 A252053 Ni)I)i. Processor Product Specification
V 7 A250449 NDI)I. User's Guide
V 8 A250450 NI)MI. lrogrnmmer's Refcrcncc Manual
V 9, Section I A252529 NI)MI. Precompilcr Development Specification -- CDMP

D)cvelopment Specification
V 9, Section 2 A252526 ND)MI, iPrccompiler DLvelopmem Specification -- C(IMP

S)evchIpmncn Spccilication
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V 9. Secti"on 4 A?252() ND)NtI. Piec~ompiker I k-veltipn cot SpecilficAtion (T)MP

V 9, Section 4 A2SI')S5 NO-NMI. t~wcompikrf Dev'chowntn Spccitkalion ('l)MP
I .-vChoprnnt Speirication

V 9, Section S A212527 NI)MI. 11-ccompilef OLkvehment Specificationl (lMP
I )c vc k picnt Specification

V 10 A2504SIl NI)MI. Plrccompilcr CtXntroI Modluic Product Spiccificalton
V I 1 A2512412 NI MI. Prcctonpilcr la~rw Applicstoon 1Piogrant
v 12 A25(M4S2 NI)MI. P~rccompilcr Parme lkc.ihvision Product

V 13 A2SWS I NOL)NI Iwecownpolr I~rus NIMI Prioduct Specification
V 14 A-11-454 NDS)MI. f'revornprlcI lrauilorm NI)MI.
V 15 A2SO45S NI)MI. P~recoinpaic lkcomPomsioiw (rcrgw
V 16 A2524',1 NIMI I .compilcr Sclec lntcrntini Schema
V 17 A25(14S6 NI)MI. I1'rci'mp'icr leans Inicrnad Sche-ma
V 18 A2?; 101 NI)MI. l'recuinpilcr (Ococratc (\nccptual Schema
V 19 A25(WS7 NDI)NI. l1'ecm rnpencratc Oracle Retluest
V 20 A250458 NI )M,-l. Pec ompiicf ( ;vcrieac COD)lAS YI
V 21 A2524S4 NI)Mi. Necompicr Generatc lotal Request
V 22 A2504591 NI)MI. P1rccompiker Build Ca Is/Mesýsages
V 23 A2S04(O NI)MI. Precoinpiker Build Soujre ('ode
V 24 A250461l NI)MI. P1recompiler 6encraic Support
V 25 A250462 Nf)MI. l11ccompiker Generale Request
V 26 A250461 lDistrihuted Request Supcrvisvr flcvelopment Specilfication
V 27 A250464 IDistrihutcd Rcquest Supcrvisor Product Specificauion
V 28 A252455 IHata Aggregators, l)tcsloprncnt Specification
V 29 A252511 )a~ta Aggregatof% Product Specification
V 30 A250~465 File t iilities D~vclopmcn( Specification
V 31 A252456 File Ut4iites Product Specification
V 32 A25(466 (DI) Suhsystum 1)atahase Build Instructionis Use.%r's Manual
V 33 A2SO112 Ilefine/('onstruct the Neutral Da~ta Dcrrniuion for the Common

Dauta Model 4C1)M) Suhs.ystem U ser's Manual
V 34 A25(467 ('I)N Reports anti Application I Twr's Manual
V 35 A 2 S469 D)1). to NDIM~. Translator IDcveloprnent Specification
V 36 A250461  1)1) to NIDll. Iriansal(tor Tcst P'lan
V 37 A250470 D)1). to NMDl. Iranslator IUser's Manual
V 39 A25WI7 1)1)1. to NI9DI. TVranslator Build Instructionls IUser's Manual
V 39 A250472 ('IM Impact Analysis Decvelopment Specification
V 40 A251433 ('1M Impact Analysis U nit'-c~st Plan
V 41 A250473 ('IM Impact Analysis I kcr\s Manual
V 42 A250474 Impact Analysis Build Instructions User's Manual
V 43 A25(475 ('IM (Compare Utility Decvelopment Specification
V 44 A25(976 ('lM Compare I Itility U nit Test P'lan
V 45 A250f029 ('lM (Compare U tility U ser's Manual
V 46 A250477 ('lM Compare UI lity Build Instructionms IUser's Manual
V 47 A250479 SQl. I Iser's Manual
V 48 A 25(979) SQL. Refercoec Manual
V 49 A250490 ('DM lRI)S 1-'eature Evaluation Report-
VI 1 A248X'Ks I'IM lkwscopment specilication
VI 2 A248'1tf6 N I'MI I'rograinier', ( ui&Ic
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VI 3 A2480X)7 NIM O )•iatlin's Manual
VI 4 A248(X)8 NTM System l grammni, Manuad
Vi 5 A248984 NTM Monitor Product Spcuiicatllon
VI 6 A250481 NiM MPU IProduct Specilication
VI 7 A248909 NIM Services r'Toduct SpcciIica•i•il
VII I A248910 )"( COMM I )c vchlopmant SpcCification
VII 2 A248911 (Generic ('CMM Prtotocol Product Specification
VII 3 A248912 VAX I(" lProduct Specification
VII 4 A248913 IBM ! !"and II' I-velopment Specification
Vil 5 A248914 Fie 1/( ) Primitives Product Specification
VII 6 A248915 File 1/0 Primitives Unit lest Plan
VIII I A248916 Terminal Operator's ( ;uide
VIII 2 A244 2d5 I, Usr Interface Services 1)cvelopmem Specification - I Isers

Interface Management Sy,,tcm I )evelopment Specification
ViII 3 A248917 I lscr Interface Service.-. Product Specification
Vili 4 A248418 I 's.r Inferface Services I ht lt'F Plan
VIII 5 A248419 Fonn Pro':,ssor I)evelopmcm Specification
VIII 6 A250482 iOrIn Procc:.fr I Jser', Manual
VIll 7 A251224 Form Processor I hnit Test Plan
VIII 8 A248918 Form Processor Product Specilication
VIll 9 A248919 Graph i)efinition languat•r
VIlI 10 A248920 Graph Suppo)rt System
VIII Ii A248983 Virtua• Tenninal I)cvclopment Specification
VIII 12 A248921 Virtual Terminal Product Specification
VIII 13 A249197 Virtual 'Terminal User's Manuad
VIII 14 A248922 Virtual Terminal U lnit Tcst Plan
VIll 15 A248923 Fonns I Editor UIser's Manual
VIII 16 A248924 Fonns ILanguage Compiler i)evelopment Specification
VIIl 17 A248925 Fonns Language Compiler Product Specification
VIII 18 A248926 Fonns Language Compiler I uni Test Plan
VIII 19 A248927 Flonns I)rven Fittor I)evclopment Specification
VIil 20 A248928 Forms D)riven iEditor Product Specification
VIIi 21 A248929 Fonns t)rivcn Fonns I'ditor nlit lFest Plan
ViII 22 A248930 (Graph Language I)vlkhopcitcm Specification
V!II 23 A25(483 Rapid Application Generator and Report Writer Development

Specification
VII 24 A248931 Report Wriler Product Spe cilicalion
VIii 25 A248932 Application Generator t Lser's Manual
VIIi 26 A248933 Report Writer I Init 'lcst Plan
VII 27 A250484 Rapid Application Generator Product Specification
VIII 28 A248967 Rapid Application (Genrator I Init lest Plan
VIII 29 A248968 Text I-Jitor I)cvchopmcnt Spccification
VIIi 30 A248969 'Text F dilor Product Specification
VIii 31 A248970 Text I Editoi I Iscr's Manual
VIII 32 A248971 Text IAitor nil lest Plan
VIii 33 A248972 Application Interface I)veh•opment Specification
VIII 34 A248973 Application Interface Product Specification
VIII 35 A248974 Application Interlace I Init lest Plan
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VIII 36 A248975 lIayout ()pimization System I nit Test Plan
ViII 37 A248976 Layout Olnimization System Development Specification
VIII 38 A248977 Electronic D)ocumentation System Development Specification
ViII 39 A250485 I-.'lectronic Documentation System User's Manual
VIII 40 A248978 S(;MI. Tagger ( nit Test Plan
VIII 41 A248979 FlI)S Parser Unit Tcst Plan
VIII 42 A248980 I,.)S l)ocumCni 'l'ypc I)finifion [ Joit Fest Plan
VIIi 43 A248991 I)S L.ayout lEditor I la'st Plan
VIIi 44 A252457 ID)S D)ocmncnt lFonna:tr t Jnii lest Plan
VIII 45 A248982 FI- )S MacPaint to Postscript I Init l'cTs Plan
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